Imaging protein activity in live embryos using fluorescence resonance energy transfer biosensors.
Fluorescence resonance energy transfer (FRET)-based molecular biosensors serve as important tools for studying protein activity in live cells and have been widely used for this purpose over the past decade. However, FRET biosensors are rarely used in the context of the live organism because of the inherent high cellular complexity and imaging challenges associated with the three-dimensional environment. Here we provide a protocol for using single-chain intramolecular FRET-based biosensors in early development. We provide a general protocol for FRET ratio imaging in embryos, including the data-acquisition conditions and the algorithm for ratio image generation. We then use the pRaichu RacFRET biosensor to exemplify the adaptation and optimization of a particular biosensor for use in live zebrafish embryos. Once an optimized biosensor is available, the complete procedure, including introduction of the probes into embryos, imaging and data analysis, requires 2-3 d.